Supporting Information Methods
Sample preparation: The HliC protein was purified and prepared as reported previously. 1 The HliC sample at pH 6.5 in 20 mM MES buffer solution including 10 mM CaCl2, 0.1% β-DM and 25% glycerol was filled in a 2-mm quartz cuvette (100-QS, Hellma Analytics) for time-resolved experiments. The sample absorbance was ~2 and ~0.4 per 2 mm at 480 nm on time-resolved Raman and transient absorption experiments, respectively. A home-built vibrating sample holder was used to avoid irradiation damage during experiments.
Baseline-free femtosecond stimulated Raman spectroscopy (FSRS):
Femtosecond stimulated Raman experiments were performed with the watermarking baseline-free stimulated Raman setup reported previously. [2] [3] Raman pump (800 nm, ~7 µJ) and Raman probe (~840-960 nm) were spatiotemporally overlapped at the sample position with the diameter of ~100 µm. Actinic pump (675 nm, 532 or 488 nm, ~280 nJ) was focused on the sample to the diameter of ~150 µm with a time delay from -10 ps to 200 ps.
The probe light was dispersed by a spectrograph (Acton SpectraPro SP-2500, Princeton Instruments) and detected by a 1024-pixel back-thinned FFT-CCD detector (S7030-1007, Hamamatsu). A narrow-band (∆~10 nm) interference filter was used for each excitation wavelength. In 675-nm excitation experiments, 17 time points were measured. In 532-and 488-nm excitation experiments, 25 time points were measured.
The sample exposure time to the beams was ~2400 s for 675 nm excitation and ~3000 s for 532-and 488-nm excitation in total for each FSRS experiment. The instrument response function had a width of 100 fs.
Transient absorption spectroscopy:
Femtosecond transient absorption measurements were performed with a pump-probe setup as reported previously [4] [5] . A sapphire plate was used for supercontinuum white light generation, and selected wavelength regions; 470-800 nm were detected by the photodiode array. The time delay was varied up to 2 ns at 95 data points with the minimum temporal step of 20 fs. The diameters of the pump and the probe beams at the sample position were ~240 µm and ~90 µm, respectively. The wavelength of the pump beam was centered at 675, 532 or 488 nm with a narrow-band (∆~10 nm) interference filter, and the power was attenuated to ~300 nJ. The instrumentresponse function was ~70 fs, estimated from global analysis.
Global analysis methodology:
Global analysis was performed for the transient absorption spectra using the Glotaran program [5] [6] . With global analysis, all wavelengths were analyzed simultaneously with a set of common time constants 7 . A kinetic model was applied consisting of sequentially interconverting, evolution- 
